Electronic Version 
Stylesheet Version vl.1.1 

Claims 

[d] 1. A method of obtaining a spatially representative sam- 
ple of fluid flowing through a duct, the method compris- 
ing: 

providing a sample probe having a plurality of inlet ports 
in the duct; 

controlling a back pressure within the sample probe so 
that the back pressure within the sample probe at each 
inlet port is the same; and 

receiving a sample portion of the fluid into the plurality 
of inlet ports. 

[c2] 2. A method of claim 1 wherein the back pressure within 
the sample probe is controlled so that it is equal to a 
static pressure of an outlet portion of the duct. 

[c3] 3. a method of claim 1 wherein the back pressure within 
the sample probe is controlled by venting the sample 
probe to atmosphere. 

[c4] 4. a method of claim 1 wherein the back pressure within 
the sample probe is controlled using a pressure regula- 
tor fluidly connected to the sample probe. 



[c5] 5. A method of claim 4 wherein the pressure regulator 
controls the back pressure within the sample probe so 
that the back pressure is equal to static pressure in an 
outlet portion of the duct. 

[c6] 6. A method of claim 1 wherein the sample probe is 

vented to an opening in a wall of an outlet portion of the 
duct. 

[c7] 7. A method of claim 1 wherein a cross sectional area of 
the sample probe is at least ten times larger than a sum 
of respective cross sectional areas of the inlet ports. 

[c8] 8. A method of claim 1 further comprising drawing a 

sample slip stream of the fluid received by the inlet ports 
through an opening in the sample probe without sub- 
stantially changing the back pressure in the sample 
probe. 

[c9] g. a method of claim 1 wherein controlling the back 

pressure within the sample probe comprises minimizing 
the back pressure so that local duct pressure at each in- 
let port drives the sample portion of the fluid into the in- 
let ports. 

[do] io. A method of claim 1 wherein the back pressure 

within the sample probe is controlled so that mass flow 
of the sample portion of fluid received into each of the 



inlet ports is respectively representative of local mass 
flow of the fluid at each of the inlet ports. 

[cH] 11. A method of obtaining an isokinetic sample of fluid 
flowing through a duct, the method comprising: 
providing a sample probe having a plurality of inlet ports 
in the duct; 

controlling a back pressure within the sample probe so 
that the back pressure and variations of the back pres- 
sure within the sample probe are minimized; and 
receiving an isokinetic sample of the fluid into the plu- 
rality of inlet ports so that mass flow of the fluid received 
into each of the inlet ports is respectively equal to local 
mass flow of the fluid in the duct at each of the inlet 
ports. 

[d2] 12. A method of claim 11 wherein the back pressure 
within the sample probe is controlled so that it is equal 
to a static pressure of an outlet portion of the duct. 

[d3] 13. a method of claim 11 wherein the back pressure 
within the sample probe is controlled by venting the 
sample probe to atmosphere. 

[d4] 14. a method of claim 11 wherein the back pressure 
within the sample probe is controlled using a pressure 
regulator connected to the sample probe. 



[d5] 15. a method of claim 14 wherein the pressure regulator 
controls the back pressure within the sample probe so 
that the back pressure is equal to static pressure in an 
outlet portion of the duct. 

[d6] 16. A method of claim 11 wherein the sample probe is 
vented to an opening in a wall of an outlet portion of the 
duct. 

[d7] 17. a method of claim 11 wherein a cross sectional area 
of the sample probe is at least ten times larger than a 
sum of respective cross sectional areas of the inlet ports. 

[d8] 18. A method of claim 11 further comprising drawing a 
sample slip stream of the fluid received by the inlet ports 
through an opening in the sample probe without sub- 
stantially changing the back pressure in the sample 
probe. 

[d9] 19. a system for obtaining a spatially representative 

sample of fluid flowing through a duct, the system com- 
prising: 

a sample probe having a plurality of inlet ports in the 
duct, a back pressure within the sample probe being 
controlled so that the back pressure within the sample 
probe at each inlet port is the same and a sample por- 
tion of the fluid being received into the plurality of inlet 



ports. 



[c20] 20. A system of claim 19 wherein the back pressure 

within the sample probe is controlled so that it is equal 
to a static pressure of an outlet portion of the duct. 

[c21] 21. A system of claim 19 wherein the back pressure 
within the sample probe is controlled by venting the 
sample probe to atmosphere. 

[c22] 22. A system of claim 19 further comprising a pressure 
regulator for controlling the back pressure within the 
sample probe, the pressure regulator being fluidly con- 
nected to the sample probe. 

[c23] 23. A system of claim 22 wherein the pressure regulator 
controls the back pressure within the sample probe so 
that the back pressure is equal to static pressure in an 
outlet portion of the duct. 

[c24] 24. A system of claim 19 wherein the sample probe is 

vented to an opening in a wall of an outlet portion of the 
duct. 

[c25] 25. A system of claim 19 wherein a cross sectional area 
of the sample probe is at least ten times larger than a 
sum of respective cross sectional areas of the inlet ports. 

[c26] 26. A system of claim 19 wherein a sample slip stream of 



the fluid received by the inlet ports is drawn through an 
opening in the sample probe without substantially 
changing the back pressure in the sample probe. 

[c27] 27. A system of claim 19 wherein controlling the back 
pressure within the sample probe comprises minimizing 
the back pressure so that local duct pressure at each in- 
let port drives the sample portion of the fluid into the in- 
let ports. 

[c28] 28. A system of claim 19 wherein the back pressure 

within the sample probe is controlled so that mass flow 
of the sample portion of fluid received into each of the 
inlet ports is respectively representative of local mass 
flow of the fluid at each of the inlet ports. 

[c29] 29. A system of obtaining an isokinetic sample of fluid 
flowing through a duct, the system comprising: 
a sample probe having a plurality of inlet ports in the 
duct, a back pressure within the sample probe being 
controlled so that the back pressure and variations of the 
back pressure within the sample probe are minimized, 
and an isokinetic sample of the fluid being received into 
the plurality of inlet ports so that mass flow of the fluid 
received into each of the inlet ports is respectively equal 
to local mass flow of the fluid in the duct at each of the 
inlet ports. 



[c30] 30. A system of claim 29 wherein the back pressure 

within the sample probe is controlled so that it is equal 
to a static pressure of an outlet portion of the duct. 

[c31] 31. A system of claim 29 wherein the back pressure 
within the sample probe is controlled by venting the 
sample probe to atmosphere. 

[c32] 32. A system of claim 29 further comprising a pressure 
regulator for controlling the back pressure within the 
sample probe, the pressure regulator being connected to 
the sample probe. 

[c33] 33. a system of claim 32 wherein the pressure regulator 
controls the back pressure within the sample probe so 
that the back pressure is equal to static pressure in an 
outlet portion of the duct. 

[c34] 34. a system of claim 29 wherein the sample probe is 
vented to an opening in a wall of an outlet portion of the 
duct. 

[c35] 35. A system of claim 29 wherein a cross sectional area 
of the sample probe is at least ten times larger than a 
sum of respective cross sectional areas of the inlet ports. 

[c36] 36. A system of claim 29 wherein a sample slip stream of 
the fluid received by the inlet ports is drawn through an 



opening in the sample probe without substantially 
changing the back pressure in the sample probe. 

[c37] 37. A system for obtaining a spatially representative 

sample of fluid flowing through a duct, the system com- 
prising: 

means for sampling fluid in the duct, the means for 
sampling fluid having a plurality of inlet ports for receiv- 
ing a sample portion of the fluid; and 
means for controlling a back pressure within the means 
for sampling so that the back pressure within the means 
for sampling at each inlet port is the same. 

[c38] 38. A system of claim 37 wherein the means for control- 
ling the back pressure controls the back pressure within 
the means for sampling so that it is equal to a static 
pressure of an outlet portion of the duct. 

[c39] 39. A system of claim 37 wherein the means for control- 
ling the back pressure controls the back pressure within 
the means for sampling by venting the means for sam- 
pling to atmosphere. 

[c40] 40. A system of claim 37 wherein the means for control- 
ling back pressure includes a pressure regulator which is 
fluidly connected to the means for sampling. 

[c41] 41. A system of claim 40 wherein the pressure regulator 



controls the back pressure within the means for sam- 
pling so that the back pressure is equal to static pres- 
sure in an outlet portion of the duct. 

[c42] 42. A system of claim 37 wherein the means for sam- 
pling is vented to an opening in a wall of an outlet por- 
tion of the duct. 

[c43] 43. a system of claim 37 wherein a cross sectional area 
of the means for sampling is at least ten times larger 
than a sum of respective cross sectional areas of the in- 
let ports. 

[c44] 44. a system of claim 37 wherein a sample slip stream of 
the fluid received by the inlet ports is drawn through an 
opening in the means for sampling without substantially 
changing the back pressure in the means for sampling. 

[c45] 45. a system of claim 37 wherein controlling the back 

pressure within the means for sampling by the means for 
controlling comprises minimizing the back pressure so 
that local duct pressure at each inlet port drives the 
sample portion of the fluid into the inlet ports. 

[c46] 46. A system of claim 37 wherein the back pressure 
within the means for sampling is controlled by the 
means for controlling so that mass flow of the sample 
portion of fluid received into each of the inlet ports is 



respectively representative of local mass flow of the fluid 
at each of the inlet ports. 

[c47] 47. A system obtaining an isokinetic sample of fluid 
flowing through a duct, the system comprising: 
means for sampling fluid in the duct, the means for 
sampling having a plurality of inlet ports for receiving an 
isokinetic sample of the fluid so that mass flow of the 
fluid received into each of the inlet ports is respectively 
equal to local mass flow of the fluid in the duct at each 
of the inlet ports; and 

means for controlling a back pressure within the means 
for sampling so that the back pressure and variations of 
the back pressure within the means for sampling are 
minimized. 

[c48] 48. A system of claim 47 wherein the means for control- 
ling the back pressure controls the back pressure within 
the means for sampling so that it is equal to a static 
pressure of an outlet portion of the duct. 

[c49] 49. a system of claim 47 wherein the means for control- 
ling the back pressure controls the back pressure by 
venting the means for sampling to atmosphere. 



[c50] 



50. A system of claim 47 wherein the means for control- 
ling the back pressure includes a pressure regulator 



which is connected to the means for sampling. 

[c51] 51. A system of claim 50 wherein the pressure regulator 
controls the back pressure within the means for sam- 
pling so that the back pressure is equal to static pres- 
sure in an outlet portion of the duct. 

[c52] 52. A system of claim 47 wherein the means for sam- 
pling is vented to an opening in a wall of an outlet por- 
tion of the duct. 

[c53] 53. A system of claim 47 wherein a cross sectional area 
of the means for sampling is at least ten times larger 
than a sum of respective cross sectional areas of the in- 
let ports. 

[c54] 54. a system of claim 47 wherein a sample slip stream of 
the fluid received by the inlet ports is drawn through an 
opening in the means for sampling without substantially 
changing the back pressure in the means for sampling. 



